Many of the recorded Eimeria species of reptiles (Levine 1988) have their inclusion in the genus based solely on the morphology of their mature oocysts and sporocysts, following the classic "Periodic Table" of Hoare (1956) updated by Levine (1973) , and with no consideration for any differences that might exist in the rest of the parasites' life-cycle. An understanding of the complete life-cycle of protozoal parasites is fundamental, however, in allocating them to their correct genus and species. Thus, elucidation of the complex life-cycles of members of the family Sarcocystidae enables separation of genera such as Toxoplasma, Sarcocystis, Besnoitia, Frenkelia and Hammondia which produce oocysts and sporocysts that are morphologically very similar, if not indistinguishable (Dubey 1977) , and the mode of development of the endogenous stages of some Old and New World species of reptilian Isospora separates parasites which cannot reliably be identified by morphology of the oocysts alone (Finkelman & Paperna 1994 , Lainson & Paperna 1999b . Bovee and Telford (1965) cies of the iguanid lizard Sceloporus in which the parasites formed a layer on the surface of the gut epithelium, to which they were carried by a stalk-like growth of the extruded host cells. They attached no taxonomic importance to this curious departure from the normal intracytoplasmic development of Eimeria, however, and followed the common practise of placing all tetrasporocystic, dizoic oocysts in that genus by naming the parasite E. sceloporis.
Impressed by the occurrence of this type of development in the life-cycle of some other reptilian coccidia with Eimeria-like oocysts, Paperna and Landsberg (1989) used it to erect two new generic names. One of these, Acroeimeria, contains those parasites which inicially develop immediately beneath the brush-border of the intestinal epithelium, but the meronts and gamonts of which are early on extruded to form a layer on the surface of the gut mucosa (Figs 32, 33) . Other parasites undergoing a similar development in the epithelium of the gall-bladder were placed in the genus Choleoeimeria. The oocysts of both genera possess four sporocysts, each containing two sporozoites, like those of Eimeria. In their study of coccidia of the gecko Hemidactylus turcicus from Israel, Paperna and Landsberg (1989) concluded that the parasite described as E. lineri by McAllister et al. (1988) in the same species of gecko introduced into North America, should be renamed as A. lineri, based on its epicytoplasmic development in the intestine, and further suggested the replacement name of A. sceloporis (Bovee & Telford 1965) n.comb., for the parasite of Sceloporus from North and Central America. Lainson and Paperna (1999a) described C. carinii and A. pintoi in the gall-bladder and intestine, respectively, of the Brazilian lizard Ameiva ameiva, and renamed the parasite previously described as E. rochalimai, in the gecko H. mabouia, as C. rochalimai (Carini and Pinto 1926) . The same authors (Paperna & Lainson 1999 ) have presented ultrastructural evidence supporting separation of the reptilian coccidia producing tetrasporocystic, dizoic oocysts into the genera Eimeria s.l., Acroeimeria and Choleoeimeria.
The present paper follows this taxonomy in descriptions of the mature oocysts and endogenous development of E. carmelinoi n.sp. in the teiid lizard Kentropyx calcarata and A. paraensis n.sp. in the teiid Cnemidophorus lemniscatus lemniscatus. A redescription is given of the oocysts of a parasite originally described under the name of E. cnemidophori (Carini 1941) in C. l. lemniscatus. Following a study of the endogenous stages in the intestine, the parasite is renamed A. cnemidophori (Carini 1941) nov.comb.
MATERIALS AND METHODS
Specimens of K. calcarata were captured by hand in low, varzea-type forest clearings on the island of Outeiro, near Icoaraci, Pará, North Brazil (1º18'S: 48º27'W). Those of C. l. lemniscatus were from an open, sandy habitat in Capanema, Pará (1º12'S: 47º1'W).
The lizards were maintained separately in plastic mouse cages, on a diet of Tenebrio larvae. Faecal samples were suspended in a small quantity of 2% aqueous potassium dichromate solution (K 2 Cr 2 O 7 ), kept as thin layers in Petri dishes, and examined for coccidial oocysts using normal light microscopy with x 16 and x 40 objectives and x 10 eyepieces. Positive samples were checked repeatedly to establish the sporulation time of oocysts. All measurements were made using an eyepiece micrometer and the oil immersion lens. They are given, in µm, as the means of 50 oocysts and 50 sporocysts, followed by the range in parentheses and the shape index (ratio of length/ width). Photomicrographs were made with a Zeiss "Photomicroscope III" and Kodak TMX 100 film.
The more heavily infected lizards were killed with chloroform and the site and mode of development of the coccidians ascertained by the examination of bile removed from the gall-bladder with a finely drawn out glass pipette, and scrapings of the intestinal epithelium throughout its length. The intestine was divided into four portions and one longitudinal half of each piece fixed in 10% neutral formol-saline or Carnoy's fluid for histology. The other halves were used to make smears of the intestinal epithelium. Some smears were air-dried, fixed in absolute methyl alcohol and stained by Giemsa's method for 1 h; others were fixed in aqueous Bouin's fluid for 20 m, washed in 70% ethyl alcohol until colourless, stained by the same method and then differentiated in a graded series of acetone/xylol mixtures from 95:5 down to pure xylol, for subsequent mounting under cover-slips in "Permount".
RESULTS
Of 22 K. calcarata examined, 5 (22.7%) showed coccidial oocysts of a single morphological type in the faeces.
Endogenous stages were abundant in the upper part of the ileum and the parasite identified as a previously unrecorded species of Eimeria, described below. No parasites were detected in the gall-bladder contents, Of 42 specimens of C. l. lemniscatus examined, 13 (30.9%) showed oocysts in the faeces. These were of two types, occurring as single infections in some animals and mixed infections in others. The morphology of the smaller oocyst corresponded closely to that described as E. cnemidophori by Carini (1941) in the same lizard, but the endogenous development is clearly that of Acroeimeria. In the following description the parasite is therefore referred to as A. cnemidophori (Carini 1941) nov. comb . No oocysts could be detected in the gall-bladder contents. The second, larger oocyst in C. l. lemniscatus is probably that mentioned, but not described, by Carini (1941) . It is considered to represent a new species, described below as A. paraensis, based on a study of the endogenous stages studied in the ileum of 7 lizards showing only the larger oocysts in their faeces. (Fig. 6 ). The cytoplasm of the developing meronts contains a steadily increasing number of conspicuous, spherical vacuoles with a distinct "punched-out" appearance. Youngest macrogamonts seen in stained smears measure approximately 4 x 3 (Fig. 7) . They are round to ovoid and soon develop small vacuoles, of variable size, and intensely staining precursers of the wall-forming bodies (Figs 7, 8) . The nucleus is diffuse and seen with difficulty. Macrogamonts measuring 25 in smears ( Fig. 10 ) and about 15 in sections (Fig. 20) contain abundant large, intensely staining wall-forming bodies. Young microgamonts (Figs 11, 12) are readily differentiated from the immature asexual stages by their intensely staining and irregular or comma-shaped nuclei. With growth, numerous spherical vacuoles appear in the cytoplasm, similar to those seen in the meronts and young macrogamonts. In sections the nuclei are seen to be arranged peripherally at the surface of the parasite (Fig. 21 ). Mature forms, shedding microgametes, measure from 15-30 in diameter, as seen in stained smears (Figs 13, 15 ), and produce a very large number of (Fig. 14) . There remains a prominent residuum (Fig. 15) Endogenous stages: these are in the ileum. Development of both meronts and gamonts is iniciated immediately beneath the brush border of the epithelial cells, but the host cells are soon displaced to the lumen of the intestine, so that the parasites form a layer on the surface of the epithelium. Below the parasitophorous vacuole containing the parasite, the host cell cytoplasm expands as the volume of the parasite increases, giving rise to a stalk-like structure, sometimes still apparent when the parasite is fully developed (Figs 38, 39 ). Most frequently, however, no trace remains of the host cell and the parasites appear to be extracellular on the surface of the gut epithelium (Figs 32, 33 ). Meronts seen in section measured about 10 in diameter and produced up to 20 merozoites: these are budded off from a basal residuum, giving the appearance of a hand of bananas (Figs 34, 35, 37) : in stained smears the crescentic merozoites measured approximately 8 x 2.5 (Fig. 25) . In young macrogamonts the wall-forming bodies appear to arise in association with a collection of small vacoules ( Fig. 26 ) and with growth of the parasite they increase greatly in size and number (Figs 27, 28) . In stained smears the largest forms seen reached about 20 in diameter. In sections of material fixed in Carnoy's fluid they were from 17-20 in diameter and the wall-forming bodies stained poorly (Figs 33, 34, 36 
Eimeria carmelinoi

Acroeimeria paraensis n.sp. (Figs 42-49; 53)
Description of the oocyst: mature forms 24.4 x 22 (22.5 x 19-27.5 x 25), shape-index 1.1 (1-1.2), broadly ellipsoidal, occasionally spherical to subspherical (Figs 49, 53) . Oocyst wall a single-layered, smooth colourless layer about 0.5-1 thick, with no micropyle or striae. No conspicuous oocystic residuum, but the frequent presence of a variable number of fine granules in Brownian movement. Sporocysts 9 x 8 (8.7 x 7.5 -12.5 x 9), shape-index 1.1 (1-1.4), with no Stieda body or other localized thickening of the wall which is frequently deformed in the older oocysts. Presence of refractile bodies not confirmed: sporozoites gently curved about a bulky sporocyst residuum of fine granules. Endogenous stages: in the upper half of the ileum. Epicytoplasmic development, as described for the genus. The only mature meronts seen were small; as seen in sections (Fig. 46) , they measured from 10-12 in diameter and produced from 10-14 merozoites which are strongly crescentic and measure about 6 x 1.5 (Fig. 42) . Young macrogamonts, measuring from 6 x 5-10 x 8, early on possess a clump of wall-forming body precursers frequently associated with a variable number of cytoplasmic vacuoles (Fig. 43) . Macrogamonts measuring up to 25, as seen in smears and sections, contain large numbers of densely staining wall-forming bodies (Fig. 44) . In sections the fully developed microgamonts measured up to 18 in diameter and produced a large number of microgametes (Fig. 48) . 
DISCUSSION
It is considered unlikely that the same species of coccidia occur in hosts belonging to different families (Lainson & Paperna 1999a) , and in this respect it is interesting to note that Carini (1941) failed to infect the iguanid lizard Tropidurus torquatus with oocysts of A.
cnemidophori from the teiid C. l. lemniscatus. A comparison of the parasites described in the present paper is limited, therefore, to previously described tetrasporocystic, dizoic coccidia with spherical/ subspherical oocysts in lizards of the family Teiidae.
The author (Lainson 1968) gave the name of E. ameivae to Eimeria-like oocysts in the faeces of the lizard A. undulata from Belize (ex British Honduras), Central America. In the absence of information on the endogenous stages, however, the generic status of the parasite now remains in doubt. Morphology of the mature oocysts and sporocysts (Carini 1941) nov.comb., and A. paraensis n.sp., from the lizard Cnemidophorus lemniscatus lemniscatus is remarkably similar to that of E. carmelinoi n.sp., described here from the Brazilian teiid K. calcarata; namely 21.8 x 20 versus 21.2 x 20.1 and 9.5 x 9.5 versus 10.1 x 9 respectively. The only notable difference in the two descriptions is the presence of small, dispersed granules in the oocysts of E. carmelinoi n.sp., which were not noted in those of E.
ameivae. In view of the difference in lizard hosts, and the wide geographic separation (the genus Kentropyx is restricted to South America, east of the Andes), however, it seems best to retain the two specific names until more material can be examined from Belize, in particular the endogenous stages of E. ameivae.
The oocysts of A. cnemidophori, as re-described in the present paper, are very similar in size and morphology to those of a parasite recently described as A. pintoi in A. ameiva by Lainson and Paperna (1999a) , the measurements being 18.4 x 17.6 versus 18 x 17 for oocysts and 8.1 x 7.3 versus 7.8 x 7.3 for sporocysts, respectively. The latter are devoid of Stieda bodies in both cases, and the only minor difference is that the oocysts of A. cnemidophori occasionally possess a single polar body, whereas those of A. pintoi were described as sometimes containing "...a few small, scattered granules": there are no significant differences in their endogenous development. The author is led to the conclusion that A. pintoi is a synonym for A. cnemidophori (Carini 1941) . A. ameiva and C. l. lemniscatus are both sun-loving, burrowing teiid lizards which share the same habitat. It comes as no surprise, therefore, that they should both be hosts of A. cnemidophori. Cross-infection experiments are now needed for final confirmation.
A. paraensis n.sp., differs from A. cnemidophori in its larger oocysts (24.4 x 21.8 versus 18.4 x 17.6) and sporocysts (9 x 8 versus 8.1 x 7.3); its oocysts tend to be more broadly ellipsoidal than those of A. cnemidophori, with a shape-index range of 1-1.2 compared with 1-1.1. They contain a small number of fine granules but, apparently, no polar body.
Arcay de Pereza (1963) described a coccidian in the gall-bladder epithelium of C. l. lemniscatus from Venezuela. The cylindrical tetrasporocystic, dizoic oocysts and rounded "operculated" (bi-valved?) sporocysts were so similar to those of E. flaviviridis Setna & Bana, 1935 from the gall-bladder of the Indian gecko H. flaviviridis, that she gave the Venezuelan parasite subspecific status as E. flaviviridis americana. Later, Levine (1980) renamed the parasite E. perazae. This coccidian would appear to be uncommon, at least in the present area of study in Brazil, where no infections were detected in any of the C. l. lemniscatus examined. From morphology of the oocysts and sporocysts, and site of development, the parasite most probably belongs to the genus Choleoeimeria.
In conclusion, while it is appreciated that it is not always possible to autopsy infected animals, there is no doubt regarding the value of a combined study of both oocyst morphology and the endogenous stages of eimeriids in determining their taxonomic relationships, in particular those intestinal parasites of reptiles which produce very similar Eimeria-like oocysts.
